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Coupling transcription and RNA 
processing
Alternative splicing, which occurs for more than half of all 
human genes, produces functionally diverse proteins from 
a fairly limited number of genes. Little is known about the 
regulation of alternative splicing in mammalian cells. 
Recently, Tsukada and colleagues used yeast two-hybrid 
experiments to identify regulatory proteins in the spli-
ceosome that specifically interact with U1C, an integral 
protein component of the U1 small nuclear ribonucleopro-
tein. An enzyme, coactivator-associated arginine methyltrans-
ferase 1 (CARM1), that regulates the selection of the 5′ splice 
site was identified. Only one of the isoforms of this protein 
significantly stimulates a shift to the distal 5′ splice site. As 
CARM1 interacts directly with U1C, this finding is consistent 
with the idea that U1C is responsible for the initial recogni-
tion of the 5′ splice site sequence. Additionally, CARM1 is a 
transcriptional activator. The increased transcriptional activ-
ity of this isoform strongly suggests that transcription and 
RNA processing are mechanistically coupled. (J Biol Chem 
280:28927–28935, 2005)
Hold on tightly, don’t let go
Pathogenic bacteria such as Neisseria gonorrhoeae use 
epithelial cell adhesion as the first vital step to ensure col-
onization of the host mucosal surfaces. As a manner of 
counterattack, epithelial cells undergo rapid exfoliation in 
order to effectively lower the bacterial load. These persis-
tent microorganisms, however, express an array of adhesion 
factors, including colony opacity-associated proteins that 
recognize epithelial cell adhesion molecules (CAM) on the 
host cells. A recent report by Hauck and colleagues dem-
onstrates that CAM engagement by N. gonorrhoeae triggers 
enhanced epithelial cell adhesion to the extracellular matrix 
in a manner that is dependent on the expression of CD105, a 
TGF-β1 receptor. As a result, cell shedding is virtually abro-
gated. Thus, with manipulation of the endogenous epithe-
lial cell adhesion mechanism, the pathogens avoid exfo-
liation and strengthen their hold on the mucosal surface. 
Additionally, this pathway appears to be activated by other 
bacterial species and may help explain the widespread affini-
ty of pathogenic bacteria for carcinoembryonic antigen-relat-
ed CAM proteins. (J Cell Biol 170:825–836, 2005)
The importance of being insignificant
Genome-wide expression profiles generated by microarray 
experiments have been used extensively to identify differ-
entially expressed genes. Often, the resultant list of genes 
is lengthy and requires making an educated guess or labori-
ously wading through the list to determine the significance 
of the gene. More recent efforts have focused on using this 
type of data to discover biological pathways. This analysis 
requires a powerful statistical method for identifying signifi-
cant patterns among a group of genes as well as compre-
hensive pathway information mapped to microarray probes. 
In a report by Tian et al., a statistical framework for detect-
ing new pathways from expression profiles is proposed. This 
method, which the authors rigorously tested on data sets for 
diabetes, inflammatory myopathies, and Alzheimer’s dis-
ease, allows for the detection of processes that would not 
be revealed by examination of only the highly significant 
genes. (Proc Natl Acad Sci USA 102:13544–13549, 2005)
Error of the array
As more microarray data are generated, great insight is gained 
into cellular processes at the gene expression level. These 
technically complex experiments, however, are fraught with 
potential error. In designing experiments and interpreting 
data, researchers must be cognizant of the contributions of 
biological variation deriving from tissue heterogeneity, genet-
ic polymorphism, and environmental changes as well as tech-
nical variation resulting from labeling, hybridization, and data 
analysis. Page and colleagues describe the effect of these types 
of variation using Affymetrix GeneArray chips. Surprisingly, 
the image processing methods have a major impact on the 
results of the microarray analysis. Biological variance was the 
major player with some image processing methods (dChip 
and RMA), whereas residual error from hybridization had the 
greatest impact with other methods (GCRMA-EB and MAS 
5.0). (BMC Bioinformatics 6:214, 2005)
Shedding light on 
immunosuppression-induced cancer
Twenty years after organ transplantation, between 60% and 
90% of patients develop skin cancer. Researchers have attrib-
uted this prevalence to decreased immune function. A recent 
report by O’Donovan and colleagues suggests that immu-
nosuppression therapy may, in fact, be the culprit, but by an 
unexpected mechanism. Immunosuppression therapy often 
involves the administration of azathioprine, which induces 
chronic oxidative stress and results in DNA mutagenesis (accu-
mulation of 6-thioguanine). Biologically relevant levels of 
UVA in cells with these types of DNA mutations are extremely 
mutagenic. In addition, error-prone replication bypasses these 
aberrant DNA bases, adding yet another potential source of 
DNA mutation. Thus, oxidative stress and UVA exposure are 
directly linked to the increased DNA lesions. The combina-
tion of sunlight and immunosuppression therapy may directly 
generate DNA lesions that lead to the skin cancer observed in 
transplant patients. (Science 309:1871–1874, 2005)
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